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a b s t r a c t
Simple mathematics is used effectively by people in all walks of life to assist decision-
making. However, in this paper it is argued that many, so called, applied mathematicians
affiliatedwith universitymathematics departments all too often do not applymathematics
to anything in particular. Although there is the notional appeal of relevance to an
application for the equations under study, applied mathematics has come to mean
something completely different than really applying mathematics to solve an important
problem in another discipline. Even ‘mathematical modeling’ is often observed to involve
the development of ‘neat’ equations which are stated to be loosely linked to something
people will care about but is presented with esoteric and obscure mathematics which is
not accessible to stakeholders in the application of the problem. It is suggested that simple
models that directly answer questions of relevance are always better than complexmodels
that are not influential, unrealistic, or irrelevant and that experts in the area of application
must have integral roles in the entire modeling process, including the design of research
questions, ensuring realism of model structures, informing parameter estimates, and the
presentation and communication of results.
© 2008 Elsevier Ltd. All rights reserved.
Mathematics is used in a large variety of real world applications. The general public applies arithmetic in grocery
shopping, financial mathematics is applied in commerce and economics, statistics is used inmany fields (e.g., marketing and
experimental sciences), number theory is used in information technology and cryptography, surveyors apply trigonometry,
operations research techniques are applied to logistics across diverse industries, and the list of applications of mathematics
is endless. Yet many of the academics who call themselves applied mathematicians, residing in university mathematics
departments, are all too often not applying mathematics to anything in particular at all.
Mathematicians are often drawn away from pure mathematics during undergraduate studies either because it is too
difficult or applied mathematics promises an interesting relevance to the equations under study. The allure is to the idea
that developing and solving equations and their interpretation can be useful for industry or society. But the field of applied
mathematics in academic settings is not about applying mathematics. I recall my undergraduate days studying a course of
appliedmathematics. Indeed, many students from various disciplines were drawn to this course due to its title. However, to
our dismay we learnt that applied mathematics involved solving Bessel functions, contour integrals, Laurent series and the
like. Applyingmathematics is distinguished from appliedmathematics inmathematics departments tomean ‘mathematical
modeling’. But mathematical modeling, in many academic settings, still does not really mean applying mathematics. Often
the models consist of the ‘same old’ types of equations which are stated to be loosely linked to something people will care
about. In fact, most of these studies have no impact on the field of apparent application and quickly die in the obscurity
of journal archives. Thus, the studies do not advance or provide insight into the application and nor do they advance
mathematical theory. At least pure mathematicians present no deception about the uselessness of their complex theorems
and mathematical research.
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Occasionally, mathematical modelers break out of the mindset of their surroundings and attempt to make their research
efforts useful to important applications. There are a multitude of examples where mathematical modeling has been
highly influential and changed the ideas, policies, and functions of science, industry, and society. But the closest peers of
mathematical modelers are often not focused on their utility. Almost every time I present my research within an applied
mathematics department, one of the first questions that I am asked is something along the lines of ‘‘Have you performed
detailed mathematical analysis on the equations or can you include more nonlinear terms to find any interesting anomalies
and features of themodel?’’. Inmy opinion, this exemplifies the entirely incorrect attitude ofmany ‘applied’mathematicians.
Frankly, I ensure that my model equations do not have any ‘mathematically interesting’ phenomena. Simple models that
directly answer questions of relevance are always better than complex models that are not influential, or are unrealistic,
or irrelevant. ‘Applied’ mathematicians will sometimes look for ‘blips’ in their models under certain limits of extreme
parameter choices or perturbations and present these ‘big results’ as possibly explaining strange phenomena that should
occur in the real world (if one looked hard enough). Numerous months of research time could be spent analyzing such a
model, resulting in a publication in the Journal of Biomathematical Meaninglessness or whichever similar journal, never
to be read by a single ‘real world’ expert. If one looks through the results sections of these journals, complex equations
containing integrals and functions of many abstract parameters will be found — but obviously these results are really of
no utility or meaning to a non-mathematician. Descriptions of seemingly paradoxical results often involve some esoteric
and obscure mathematical description, departing from the discipline of application even further. Although the model may
have been useful in entertaining the mathematician analyzing it, more than likely the model was simply incorrect — not
representing the real application, investigated only in the vicinity of unrealistic parameter values, or presented in a way
that appears unapproachable, rendering it entirely unhelpful.
The fundamental problem seems to be in the initial onset of modeling projects: all too often an ‘applied’ mathematician
will bring his/her specific quantitative tools to the research arena in search of questions to which the theory and equations
can be linked. The loose association will remain vague throughout the entire investigation. Instead, one should determine
the important research questions in need of investigation and then use the necessary quantitative tools to best address
specific key research issues. For modeling to be influential, experts in the area of application must not only be consulted
but actually have integral roles in designing the important research questions in need of addressing, ensuring realism and
interpretability of model structure, determining appropriate parameter estimates, and conveying results to influence actual
change as a result. The establishment of collaborations from interdisciplinary areas seems to be the critical step which
ensures the development of insightful mathematical modeling-based research from taking place. This is further hindered
by discipline-specific tendencies for personality traits. Mathematicians are typically perceived as stereotypical antisocial
nerds, a far cry from the gregarious networking socialites of the business world. But networking (e.g., at conferences) must
become essential for interdisciplinary collaborations to develop and for mathematical modeling to become truly applied.
Mathematicians are also trained to stick with a problem until it is eventually solved, but modelers must learn when
to quit. Often data are not available for estimating parameters with any precision, or models are developed to contain
parameters for which there is no meaningful real world interpretation. In such instances, perhaps the research question
cannot be addressed adequately in such a way that it can be useful. Rather than continue losing much research time with
such pursuits, the mathematical modeler must be ready to leave an application, especially since there are endless questions
in need of addressing quantitatively using modeling for which there are sufficient data and literature for formulating
assumptions and parameters appropriately.
The application of mathematics has been greatly influential in many spheres of science, industry, and society for
describing the past, understanding or analyzing the present, and predicting the future. But applied mathematics, by virtue
of the fundamental tool (mathematics), is inclined to be largely theoretical andmiss out on its great potential. It is of utmost
importance that modeling projects always have the larger goals of application in mind and clearly present the important
practical results to the appropriate community of influence, without esoteric rhetoric of mathematical details. It is also
important to remember that the emphasis in the phrase ‘applied mathematics’ is not in the word ‘mathematics’ but in that
it is ‘applied’.
